The chromene derivative precocene II (1) induces precocious metamorphosis and sterility on some insects, while /3-asarone (2), which does not contain a chromene ring, reveales sterilant action without causing developmental disturbances. Based on the common structural features of these two substances, some of their analogues containing their structural elements have been prepared and tested on the cotton bug, Dysdercus cingulatus to investigate structural requirements of activity. The title compound 3 lacking the chromene ring induced symptoms similar to those of precocene II, indicating that the chromene ring structure is not necessary for this action.
Bowers et al. [1] [2] [3] [4] [5] reported that the chromene derivatives precocene I (7-methoxy-2,2-dimethylchromene) and precocene II (1) (6,7-dimethoxy-2,2-dimethyl-chromene) isolated from plants of the genus Ageratum possess insect anti-juvenile hormone activity. The main effects upon sensitive insects are induction of precocious metamorphosis and sterilization of the females. From the other hand Saxena et al. [6] demonstrated that /3-asarone (2), a compound lacking the chromene ring, which has been isolated from the essential oil of the plant Acorus calamus, exerts insect chemosterilant action but does not cause precocious metamorphosis. From these and subsequent publications anti-juvenile hormone activity seemed to be associated with the chromene ring structure.
Inspired by the common structural features of precocene II (1) and ^-asarone (2) , and also by the partial resemblance of their activities, it seemed us indicated to investigate structural requirements of their effects. A "crossed molecular hybridization" of precocene II and /9-asarone has been carried out as part of our structure-activity relationship studies, to result l,2-dimethoxy-4-isopropoxy-5-vinylbenzene (3), derived formally from precocene II by opening the chromene ring, and 6,7-dimethoxychromene (4) possessing a precocene like skeleton with /9-asarone type substitution. In the course of our studies we obtained knowledge on the synthesis and bioassay of compound 4 from a communication of Bowers [3] . In the present study we investigated the precocene activity of the compounds. The tests were conducted on second instar larvae of the cotton bug, Dysdercus cingulatus. The freshly ecdysed larvae were treated topically with a 2 yg dose dissolved in 1 yl acetone, treating 50 larvae with each compound. Mortality values were assessed 1 and 6 days following treatment and throughout the whole period of larval development. The ratio of the precocious adults was expressed as the percentage of surviving insects.
The data are presented in Table I . Most of the compounds were inactive as juvenile hormone, except compounds 4 and 6 possessing a low activity and compound 3 which proved to be fairly active. Compound 4 has been shown to be inactive by Bowers [3] . Correlating the fair activity of compound 3, l,2-dimethoxy-4-isopropoxy-5-vinylbenzene, with the poor activity of compound 4, the conclusion can be drawn that anti-juvenile hormone activity is not restricted to compounds possessing a chromene ring structure and the presence of the two geminal methyl groups in position 2 seems to be a more stringent requirement of biologic response than the chromene ring.
Since the discovery of the precocenes by Bowers [1] , insect anti-juvenile hormones are regarded as selective and therefore safe candidate insecticides. Our finding may extend the structural limits of potential anti-juvenile hormones toward more easily accessible compounds.
